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Description 

The  present  invention  relates  to  a  single-tube  color  imaging  apparatus  according  to  the  preamble  of 
claim  1. 

s  DE—  B—  27  37  925  discloses  a  color  imaging  apparatus  of  this  type.  The  color  image  pickup  tube  of  the 
known  apparatus  is  provided  with  a  color  stripe  filter  comprising  a  plurality  of  successively  arranged 
recurrent  groups  of  different  color  stripes.  An  optical  color  image  being  focused  on  the  target  of  the  tube  is 
converted  to  an  electrostatic  image,  which  is  scanned  line-by-line  by  an  electron  beam  to  produce  a  color- 
multiplexed  video  signal.  Index  stripes  which  are  provided  adjacent  to  the  upper  edge  of  a  raster  area  are 

10  scanned  by  the  electron  beam  at  the  beginning  of  a  field  for  generating  an  index  signal,  the  frequency  of 
which  is  converted  to  a  lower  frequency  and  stored  into  a  memory  under  the  control  of  a  r*ead/write  control 
circuit.  The  stored  index  signal  is  repeatedly  read  out  of  the  memory  at  periodic  intervals  and  fed  to  a 
frequency  reconverter  which  converts  the  index  signal  to  the  original  frequency.  The  reconverted  index 
.signal  is  fed  to  a  demodulating  circuit  which  additionally  responds  to  the  output  of  the  target  to  derive  color 

15  signals. 
The  color-multiplexed  video  signal  generated  upon  scanning  of  the  electron  beam  across  the  target 

comprises  a  "carrier"  having  a  frequency  inversely  proportional  to  the  interval  at  which  the  recurrent 
groups  of  the  filter  are  arranged,  the  carrier  being  modulated  in  phase  with  the  individual  stripes  of  each 
recurrent  group  and  in  amplitude  with  the  intensity  of  element  pictures  of  the  incident  image.  The  video 

20  signal  is  applied  to  a  pair  of  synchronous  detectors  to  which  are  also  applied  phase-shifted  reference 
carriers.  These  reference  carriers  can  be  derived  from  the  pickup  tube  as  it  is  illuminated  uniformly  with 
light  of  a  predetermined  color  and  stored  into  a  memory  prior  to  operation  of  the  imaging  apparatus.  If  the 
actual  image  is  wholly  or  partially  dark,  the  color-multiplexed  signal  will  lose  the  carrier  component, 
resulting  in  a  loss  of  synchronism  in  frequency  and  phase  with  the  phase-shifted  reference  carriers. 

25  It  is  an  object  of  the  present  invention  to  provide  a  color  imaging  apparatus  which  operates 
satisfactorily  even  if  the  carrier  component  is  lost  when  the  optical  image  of  a  subject  is  wholly  or  partially 
dark. 

This  object  is  solved  by  the  features  stated  in  claim  1. 
Summarizingly,  in  the  color  imaging  apparatus  an  optical  image  is  focused  on  a  photoelectrical 

30  conversion  target  of  a  color  image  pickup  tube  through  a  color  stripe  filter  having  a  plurality  of  successively 
arranged  recurrent  groups  of  different  color  stripes  and  converted  to  an  electrostatic  image  which  is 
scanned  line-by-line  in  rectangular  raster  form  by  an  electron  beam  to  generate  a  color-multiplexed  video 
signal.  The  video  signal  comprises  a  carrier  having  a  frequency  inversely  proportional  to  the  intervals  at 
which  the  recurrent  groups  are  arranged,  the  carrier  being  modulated  in  phase  with  the  individual  color 

35  stripes  of  each  recurrent  group  with  respect  to  a  reference  phase  and  in  amplitude  with  the  intensity  of 
elemental  areas  of  the  color  image.  The  apparatus  includes  first  and  second  index  stripes  adjacent  to  edges 
of  a  rectangular  raster  area  of  the  target  and  scanned  by  the  electron  beam  at  periodic  intervals  for 
generating  first  and  second  index  signals,  respectively.  The  second  index  stripes  are  located  in  a  portion  of 
the  target  which  is  scanned  at  the  beginning  or  end  of  each  line.  A  memory  is  provided  to  store  the  first  and 

40  second  index  signals  and  a  carrier  having  a  duration  of  at  least  one  field  which  is  derived  from  the  target 
when  it  is  uniformly  illuminated  by  light  of  a  predetermined  color  through  the  color  filter  during  write 
mode.  The  memory  is  read  during  normal  operation  to  generate  first  and  second  reference  index  signals 
and  a  reference  carrier  having  the  reference  phase.  A  closed-loop  controller  is  operable  during  the  read 
mode  to  derive  frequency  and  phase  control  signals  from  the  reference  index  signals  from  the  memory  and 

45  those  index  signals  from  the  index  means  and  controls  the  frequency  and  phase  relationships  between  the 
reference  and  modulated  carriers  in  response  to  the  control  signals.  A  color  demodulator  derives  color 
difference  signals  from  the  frequency-and-phase  controlled  carriers. 

The  present  invention  will  be  described  in  further  detail  with  reference  to  the  accompanying  drawings, 
in  which: 

so  Fig.  1  is  a  block  diagram  of  single-tube  color  imaging  apparatus  incorporating  a  lost  carrier 
compensation  circuit  according  to  a  first  embodiment  of  the  invention; 

Fig.  2  is  a  perspective  view  of  field  and  line  index  bands  with  associated  light  guides; 
Fig.  3  is  a  plan  view  illustrating  the  light  guide  for  illuminating  the  line  index  band  through  the  faceplate 

of  a  pickup  tube; 
55  Fig.  4  is  a  block  diagram  of  an  alternative  form  of  the  first  embodiment  of  the  invention; 

Fig.  5  is  a  block  diagram  of  a  modification  of  the  first  embodiment  of  the  invention; 
Fig.  6  is  a  circuit  diagram  of  the  deflection  circuit  of  Fig.  5; 
Fig.  7  is  a  block  diagram  of  a  further  modification  of  the  first  embodiment  of  the  invention; 
Fig.  8  is  a  block  diagram  of  a  second  embodiment  of  the  present  invention; 

so  Figs.  9  —  11  are  block  diagrams  of  modifications  of  the  second  embodiment  of  the  invention; 
Fig.  12  is  a  block  diagram  of  a  third  embodiment  of  the  invention; 
Fig.  13  is  a  circuit  diagram  of  the  variable-amplitude  ramp  generator  of  Fig.  12; 
Fig.  14  is  a  block  diagram  of  a  modification  of  the  third  embodiment  of  the  invention; 
Fig.  15  is  a  block  diagram  of  an  embodiment  which  is  useful  for  avoiding  undesirable  circumstances 

65  resulting  from  the  diffusion  of  light  rays  incident  on  boundary  areas  between  the  index  bands  and  an  image 
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incident  area;  and 
Fig.  16  is  a  waveform  diagram  associated  with  Fig.  15. 
Referring  now  to  Fig.  1,  a  color  imaging  apparatus  according  to  a  first  embodiment  of  the  invention 

includes  a  color  television  pickup  tube  1  having  a  pair  of  vertical  and  horizontal  deflection  yokes  2  and  3,  a 
5  color  stripe  filter  4  affixed  to  the  rear  of  a  transparent  faceplate  5  of  an  evacuated  envelope  7,  and  a 

photoelectrical  conversion  target  6  attached  to  the  rear  of  the  filter  4  to  be  scanned  by  an  electron  beam 
emitted  from  an  electron  gun  8.  A  lens  9  focuses  an  object  scene  on  the  surface  of  the  target  6  through  the 
color  filter  4.  A  video  signal  is  read  from  the  photoconductive  layer  of  the  conversion  target  6  and  applied  to 

a  preamplifier  1 1 . .   , 
10  Color  filter  4  comprises  a  plurality  of  recurrent  groups  of  stripes  of  a  first  color  F1  (which  may  be  one  of 

the  primary  colors  of  blue,  green  and  red),  a  second  color  F2  (which  is  cyan  or  magenta  if  F1  is  blue,  cyan  or 
yellow  if  F1  is  green,  or  yellow  or  magenta  if  F1  is  red),  and  transparency  for  passing  white  light.  These 

stripes  have  equal  width  and  extend  vertically  throughout  the  target  6  and  successively  arranged  across  the 
horizontal  dimension  of  the  target  6  with  the  color  stripes  of  each  group  recurring  at  intervals  T.  The  filter  4 

is  has  therefore  a  spatial  frequency  inversely  proportional  to  the  periodic  interval  T.  Alternatively,  the  color 
filter  may  comprise  recurrent  groups  of  stripes  of  red,  green  and  blue  of  different  widths  with  the  groups 
being  arranged  at  intervals  T. 

Light  passing  through  the  color  filter  4  is  optically  modulated  by  the  striped  color  filter  pattern  and 
develops  an  electrostatic  image  on  the  conversion  target  6  which  is  read  by  the  electron  beam  scanned. 

20  Line-by-line  rectangular  raster  scan  is  provided  by  the  horizontal  and  vertical  yokes  2  and  3  energized  by 
sweep  currents  supplied  from  a  deflection  circuit  10.  For  purposes  of  illustration,  it  is  assumed  that  the  first 
filter  stripe  F1  is  green  and  the  second  stripe  F2  is  cyan.  The  light  incident  on  the  green  stripes  is  removed 
of  its  red  and  blue  components  to  allow  its  green  component  to  pass  to  target  6,  while  the  light  incident  on 
the  cyan  stripes  is  removed  of  the  red  component  (R)  to  allow  its  green  (G)  and  blue  (B)  components  to  pass 

25  to  target  6.  Therefore,  if  the  target  is  illuminated  with  an  imagewise  radiation  of  white  light  (equal  energies 
at  all  wavelengths  throughout  the  visible  spectrum),  the  color-multiplexed  signal  contains  (G),  (B  +  G)  and 
(R  +  B  +  G)  components  derived  respectively  from  stripes  F1,  F2  and  W.  Therefore,  the  video  signal  S 
obtained  from  the  target  6  is  given  by: 

30  1  A 
S  =  —  (3G  +  2B  +  R)  +  A-sin(o)  +  <p  Q)  +  —sin  (2cot  - 0   +  29)  (1) 

3  2 
where, 

A  =  -  (V37n)(B2  +  B-R-+  R2)1'2 

$  =  tan-1(R-B)/V3(R  +  B) 

co  =  2n/T  =  2nf, 

40  (where  f,  represents  the  frequency  of  the  "carrier").  The  phase  component  0  indicates  a  phase  deviation 
from  the  reference  phase  of  the  "carrier"  and  represents  the  spatial  difference  between  the  individual  filter 
stripes  within  each  recurrent  group,  and  the  phase  component  8  represents  a  phase  deviation  attributed  to 
the  nonlinearity  of  the  deflection  system. 

The  output  of  preamplifier  1  1  is  applied  to  low-pass  filters  12  and  13  and  to  a  band-pass  filter  14.  Low- 
45  pass  filter  12  having  a  cut-off  frequency  immediately  below  the  carrier  frequency  i-,  passes  the  luminance 

component  of  the  video  signal  to  a  luminance  output  terminal  Y  and  low-pass  filter  13  having  a  cut-off 
frequency  much  lower  than  the  cut-off  frequency  of  filter  12  passes  the  baseband  of  the  video  signal  which 
is  represented  by  the  first  term  of  Equation  1  to  a  matrix  circuit  15.  The  "carrier"  component  of  the  video 
signal,  represented  by  the  second  term  of  Equation  1,  is  passed  through  the  band-pass  filter  14  to  first 

50  inputs  of  synchronous  detectors  16  and  17. 
The  output  of  band-pass  filter  14  is  also  applied  through  a  mode  select  switch  20  and  an  analog-to- 

digital  converter  21  to  a  field  memory  22  and  also  to  a  frequency  comparator  23  and  a  phase  comparator 
24.  Comparators  23  and  24  compare  the  frequency  and  phase  of  the  modulated  carrier  passing  through  the 
band-pass  filter  14  with  those  of  an  output  signal  from  a  digital-to-analog  converter  30  and  supply  their 

55  outputs  to  sample-and-hold  circuits  25  and  26,  respectively.  Sample-and-hold  circuits  25  and  26  are 
sampled  by  pulses  derived  in  a  timing  control  circuit  31  from  vertical  and  horizontal  sync  pulses  supplied 
from  a  vertical-  and  horizontal-sync  generator  19.  Specifically,  sample-and-hold  25  is  sampled  at  the 
beginning  of  each  "field"  interval  for  storing  a  frequency  difference  signal  until  the  end  of  the  field  and 
sample-and-hold  26  is  sampled  at  the  beginning  of  each  horizontal  line  scan  for  storing  a  phase  difference 

60  signal  until  the  end  of  the  line.  These  frequency  and  phase  difference  signals,  which  will  be  derived  in  a 
manner  as  will  be  described  later,  drive  a  variable  frequency  oscillator  27  and  a  variable  phase  shifter  28 
which  are  connected  in  series  to  an  address  generator  29  that  addresses  the  field  memory  22.  A  mode 
select  switch  32  applies  a  reference  voltage  from  voltage  source  33  to  the  variable  frequency  oscillator  27 
prior  to  normal  imaging  operation. 

As  illustrated  in  Fig.  2,  the  color  filter  4  includes  a  horizontal  band  40  of  alternating  opaque  and 65 
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transparent  "field"  index  stripes  successively  arranged  in  an  area  outside  of  and  adjacent  to  the  upper  edge 
of  an  image  incident  area  42  but  within  the  rectangular  raster  area  of  the  electron  beam  and  a  vertically 
extending  band  41  of  likewise  opaque  and  transparent  "line"  index  stripes  arranged  in  a  portion  of  the 
target  6  which  is  outside  of  and  adjacent  to  the  line-start  edge  of  image  incident  area  42  but  within  the 

5  rectangular  raster  scan  area.  Image  pickup  tube  1  is  preferably  provided  with  a  light  guide  43  which  is 
formed  of  a  transparent  plastic  material  to  uniformly  illuminate  the  "field"  index  stripes  40  with  light  from 
an  external  source.  A  second  light  guide  44  of  identical  construction  uniformly  illuminates  the  "line"  index 
stripes  41  with  external  light.  As  shown  in  Fig.  3,  light  guide  44  is  constructed  of  a  right-angled  member 
having  a  parabolic  internal  reflecting  bend  45  at  which  light  from  a  light  source  46  is  reflected  into  parallel 

10  rays  which  are  totally  internally  reflected  at  a  surface  47  to  the  line  index  stripes  41.  Light  guide  44  is 
secured  to  one  edge  of  the  faceplate  5  of  the  image  pickup  tube  in  opposed  relation  to  the*  line  index  stripes 
41.  Similarly,  light  guide  43  is  secured  to  the  upper  edge  of  the  faceplate  in  opposed  relation  to  the  field 
index  stripes  40.  Index  stripes  40  and  41  are  illuminated  both  during  write  and  read  modes  of  field  memory 
22.  Target  6  is  scanned  so  that  it  develops  a  field  index  signal  as  the  beam  traverses  field  index  stripes  40 

15  and  a  line  index  signal  as  it  traverses  the  line  index  stripes  41.  Thus,  the  field  index  signal  is  generated  at 
the  beginning  of  each  field  interval  prior  to  the  generation  of  a  "field"  signal  and  the  line  index  signal  is 
generated  at  the  beginning  of  each  line  scan  prior  to  the  generation  of  a  "line"  signal. 

During  write  mode  which  is  prior  to  the  normal  operation  of  the  imaging  apparatus,  switches  20  and  32 
are  manually  turned  to  "write"  position  W  and  the  target  6  is  illuminated  uniformly  with  light  of  a 

20  predetermined  color  to  generate  a  "carrier"  at  frequency  f,  in  addition  to  the  field  and  line  index  signals, 
the  carrier  and  index  signals  being  digitized  by  A/D  converter  21  and  written  into  field  memory  22.  Variable 
frequency  oscillator  27  is  supplied  with  the  reference  voltage  to  generate  constant-frequency  clock  pulses 
which  drive  the  address  generator  29  through  variable  phase  shifter  28.  Variable  phase  shifter  28  is 
adjusted  so  that  it  provides  no  phase  shift  when  it  receives  zero  voltage  from  sample-and-hold  26.  Thus,  in 

25  the  write  mode  of  operation,  field  memory  22  is  addressed  at  a  constant  rate  by  address  generator  29  to 
write  the  index  signals  and  the  reference  carrier. 

During  normal  operation,  switches  20  and  32  are  returned  to  "read"  position  R  and  the  target  6  is 
illuminated  with  the  optical  image  of  an  object  to  produce  a  signal  which  is  a  "carrier"  modulated  in 
amplitude  with  the  intensity  of  picture  elements  of  the  image  and  in  phase  with  the  individual  stripes  of 

30  each  recurrent  group  of  the  filter  4,  as  represented  by  the  second  term  of  Equation  I.The  modulated  carrier 
has  a  phase  difference  <$>  with  respect  to  the  reference  "carrier"  stored  in  memory  22.  Target  6  is  also 
illuminated  with  an  optical  image  formed  by  light  rays  passing  through  the  field  and  line  index  bands  40 
and  41  to  produce  field  and  line  index  signals,  respectively. 

Frequency  difference  between  the  field  index  signal  from  band-pass  filter  14  and  the  reference  field 
35  index  signal  from  D/A  converter  30  is  detected  by  frequency  comparator  23  at  the  beginning  of  each  field 

and  stored  in  sample-and-hold  circuit  25  until  the  end  of  that  field.  Phase  difference  between  the  line  index 
signal  from  band-pass  filter  14  and  the  reference  line  index  signal  from  D/A  converter  30  is  detected  by 
phase  comparator  24  at  the  beginning  of  each  scan  line  and  stored  in  sample-and-hold  circuit  26  until  the 
end  of  that  line  scan.  The  stored  frequency  difference  drives  the  variable  frequency  oscillator  27  so  that 

40  address  generator  29  is  clocked  at  a  constant  rate  that  is  determined  by  the  frequency  difference  between 
the  compared  field  index  signals,  so  that  the  frequency  of  a  modulated  carrier  that  occurs  in  succession  to 
the  field  index  signal  matches  in  frequency  with  the  reference  carrier  read  out  of  memory  22.  If  any  phase 
difference  exists  between  the  compared  line  index  signals,  the  output  of  oscillator  27  is  phase-controlled  by 
variable  phase  shifter  28  in  accordance  with  the  phase  difference  stored  in  sample-and-hold  circuit  26  and 

45  this  phase  compensation  is  repeated  for  each  line.  The  reference  carrier  thus  generated  by  the  frequency 
and  phase  compensation  is  represented  by  sinfcot  +  9).  The  nonlinearity  phase  component  6  represents  the 
nonlinearity  of  the  deflection  system  caused  when  the  electron  beam  scans  the  field  index  stripes  40,  this 
phase  component  being  equal  to  the  nonlinearity  phase  component  of  the  modulated  "carrier"  generated 
during  each  line  scan. 

so  The  output  of  D/A  converter  30  is  fed  to  a  phase  shifter  18  where  it  is  shifted  in  phase  by  +60°  and  -60° 
with  respect  to  the  modulated  "carrier"  and  applied  respectively  to  synchronous  detectors  16  and  17.  Color 
difference  signals  are  produced  by  the  synchronous  detectors  16  and  17  and  applied  to  color  matrix  circuit 
15  where  they  are  combined  with  the  baseband  of  the  color-multiplexed  signal  from  low-pass  filter  13  to 
generate  primary  color  signals,  which  are  applied  to  terminals  R,  G  and  B.  It  is  seen  therefore  that  in  cases 

55  where  the  output  of  band-pass  filter  14  contains  little  or  no  carrier  component  the  frequency  difference 
which  may  exist  between  the  reference  and  present  field  index  signals  controls  the  variable  frequency 
oscillator  27  instead  of  it  being  controlled  with  the  frequency  difference  which  might  exist  between  the  lost 
carrier  and  the  reference  carrier. 

An  embodiment  shown  in  Fig.  4  is  similar  to  the  Fig.  1  embodiment  except  that  it  employs  frequency 
bo  converters  50  and  51  and  a  constant  frequency  oscillator  52.  The  reference  carrier  generated  in  the  write 

mode  is  fed  to  the  frequency  converter  50.  Frequency  converter  50  essentially  comprises  a  mixer  which 
combines  a  constant  frequency  carrier  from  variable  phase  shifter  28  with  signals  from  band-pass  filter  14 
passed  through  switch  20  during  write  mode  to  "beat  down"  their  frequencies  to  produce  lower-frequency 
"field  and  line"  index  signals  and  a  lower-frequency  reference  carrier.  The  purpose  of  the  frequency 

65  reduction  is  to  reduce  the  memory  capacity  of  field  memory  22.  Address  generator  29  is  clocked  by 
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oscillator  52  which  is  reset  to  a  predetermined  phase  in  response  to  a  horizontal  sync  pulse  to  store  the 
lower-frequency  signals  into  field  memory  at  a  constant  rate. 

During  read  mode,  field  memory  22  is  addressed  at  the  same  constant  rate  as  in  write  mode.  The 

output  of  D/A  converter  30  is  mixed  with  the  output  of  variable  phase  shifter  28  to  reconvert  the  frequencies 
5  of  the  signals  read  out  of  memory  22.  The  field  and  line  reference  index  signals  from  frequency  converter 

51  are  compared  with  the  corresponding  index  signals  from  band-pass  filter  14  by  frequency  and  phase 
comparators  23  and  24  in  a  manner  identical  to  that  of  Fig.  1  to  control  the  variable  frequency  oscillator  27 
and  variable  phase  shifter  28.  The  frequency  and  phase  of  the  locally  oscillated  carrier  that  is  applied  to 
frequency  converter  51  are  therefore  controlled  by  the  frequency  difference  between  the  reference  field 

10  index  signal  and  the  corresponding  field  index  signal  from  the  target  6  and  further  controlled  by  the  phase 
difference  between  the  reference  line  index  signal  and  the  corresponding  line  index  signal  from  the  target. 
Frequency  converter  51  reconverts  or  "beat  up"  the  frequency  of  the  output  of  D/A  converter  30  to  original 
frequency  values  in  response  to  the  frequency  and  phase  differences,  so  that  reference  carrier  output  which 
is  fed  to  phase  shifter  18  from  frequency  converter  51  is  matched  in  frequency  and  phase  with  the 

15  modulated  carrier  from  band-pass  filter  1 4 . . . . .  
Fig.  5  is  a  modification  of  the  Fig.  1  embodiment  in  which  the  frequency  and  phase  of  the  modulated 

carrier  are  controlled  by  a  deflection  circuit  55  in  response  to  the  outputs  of  sample-and-hold  circuits  25  and 
26  In  this  modification,  the  reference  signals  are  written  and  read  at  constant  rate  determined  by  oscillator 
56  as  in  the  Fig.  4  embodiment.  Fig.  6  shows  details  of  the  deflection  circuit  55.  Deflection  circuit  55 

20  comprises  a  vertical  deflection  circuit  60V  and  a  horizontal  deflection  circuit  60H  of  identical  construction 
with  different  circuit  parameters.  Each  of  the  deflection  circuits  includes  a  constant  current  source  formed 
by  a  resistor  R1  and  a  transistor  Q1  connected  in  a  series  circuit  with  a  switching  transistor  Q2  from  a 
voltage  supply  Vcc  to  ground.  The  bases  of  transistors  Q1V  and  Q1H  are  coupled  together  to  a  moving 
contact  arm  of  a  manually  operated  switch  64  and  the  bases  of  transistors  Q2V  and  Q2H  are  biased  by 

25  vertical  and  horizontal  sync  pulses,  respectively.  The  read-write  switch  has  a  write  terminal  W  impressed 
with  a  reference  voltage  by  a  voltage  source  62  and  a  read  terminal  R  to  which  the  output  of  sample-and- 
hold  25  is  a p p l i e d . .  

The  collector-emitter  path  of  transistor  Q2  is  in  shunt  with  a  storage  capacitor  C1  which  charges 
through  the  constant  current  source  when  the  transistor  Q3  is  nonconductive  and  discharges  when  the 

30  latter  is  biased  conductive  in  response  to  the  respective  sync  pulse.  The  voltage  developed  across  the 

capacitor  C1  biases  a  transistor  Q3  which  is  in  series  with  a  resistor  R2,  forming  a  buffer  amplifier.  Voltages 
developed  across  resistors  R2V  and  R2H  are  applied  through  coupling  capacitors  C2V  and  C2H  to  deflection 
yokes  2  and  3  respectively.  ,  . 

Manually  operated  mode  select  switches  63V  and  63H  are  ganged  with  switch  61.  The  read  terminals  R 
35  of  switches  63V  and  63H  are  coupled  together  to  the  output  of  sample-and-hold  26  and  the  write  terminals 

W  are  impressed  with  beam  centering  reference  voltages  from  voltage  sources  64V  and  64H,  respectively. 
Each  of  the  switches  63  has  a  moving  contact  arm  which  is  coupled  by  a  resistor  R3  to  the  associated 
deflection  yoke. 

During  write  mode,  switches  61,  63V,  63H  are  turned  to  write  position  W.  The  constant  current  source 
40  transistors  Q1V  and  Q1H  are  biased  at  a  reference  potential  to  generate  vertical  and  horizontal  reference 

sweep  voltages.  The  vertical  and  horizontal  yokes  are  respectively  impressed  with  the  reference  sweep 
voltages  which  are  respectively  summed  with  beam  centering  reference  potentials  which  are  determined 
so  that  the  electron  beam  is  exactly  centered  on  the  target,  The  target  is  then  illuminated  with  light  of  a 
predetermined  color  in  the  same  manner  as  in  the  previous  embodiment  to  generate  a  "carrier  and 

45  applied  through  band-pass  filter  14  and  through  switch  20  to  A/D  converter  21  and  stored  into  field  memory 
22  at  constant  rate. 

During  read  mode,  the  transistors  Q1  V  and  Q1  H  are  biased  with  an  error  voltage  supplied  from  sample- 
and-hold  25  so  that  the  vertical  and  horizontal  sweep  waveforms  are  adjusted  in  a  direction  tending  to 
compensate  for  any  variations  in  the  deflection  waveforms.  The  phase  error  signal  from  sample-and-hold 

50  26  is  applied  to  the  yokes  2  and  3  to  compensate  for  beam's  deviation  from  the  calibrated  center  position. 
Fig.  7  is  an  illustration  of  a  further  modification  of  the  Fig.  1  embodiment.  In  this  modification,  a 

variable  delay  line  or  a  charge-coupled  device  70  is  employed  and  field  memory  22  is  addressed  at  constant 
rate  by  oscillator  71  during  write  and  read  modes.  Delay  line  70  is  connected  to  the  band-pass  filter  14  to 
introduce  a  delay  time  to  the  modulated  carrier  before  it  is  applied  to  synchronous  detectors  16,  17  in 

55  response  to  the  output  of  variable  phase  shifter  28.  Frequency  and  phase  comparators  23  and  24  take  their 
first  inputs  from  the  output  of  variable  delay  line  70  and  their  second  inputs  from  D/A  converter  30  to  supply 
their  outputs  through  respective  sample-and-holds  to  variable  frequency  oscillator  27  that  drives  the  delay 
line  70  by  way  of  variable  phase  shifter  28.  The  amount  of  time  delay  is  therefore  controlled  with  the 
frequency  of  the  oscillator  27  and  the  timing  of  this  delay  is  controlled  with  the  phase  shifter  28  in  a 

60  feedback  loop.  The  modulated  carrier  applied  to  synchronous  detectors  16  and  17  is  therefore  matched  in 
frequency  and  phase  with  those  supplied  from  phase  shifter  18. 

Fig  8  is  an  illustration  of  a  second  embodiment  of  the  present  invention  in  which  line  index  signals  are 
generated  at  the  beginning  and  end  of  each  line  scan  by  line  index  bands  41  and  48  which  extend  vertically 
parallel  to  the  line-start  and  line-end  edges  of  image  incident  area  42,  respectively,  while  the  field  index 

65  band  40  employed  in  the  embodiments  of  Figs.  1,  4,  5  and  7  is  dispensed  with.  During  write  mode,  first  and 
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second  line  index  signals  are  generated  respectively  by  the  line  index  stripes  41  and  48  and  stored  with  the 
reference  carrier  into  memory  91  via  switch  89  and  A/D  converter  90  at  a  constant  rate  determined  by  a 
voltage  which  is  supplied  from  DC  source  94  via  switch  84  to  variable  frequency  oscillator  85  which  in  turn 
clocks  address  generator  87  via  variable  phase  shifter  86. 

5  During  read  mode,  a  phase  comparator  80  compares  the  modulated  carrier  from  band-pass  filter  14 
with  a  reference  carrier  output  from  D/A  converter  92.  The  output  of  phase  comparator  80  is  applied  to 
sample-and-hold  circuits  81  and  82.  Sampling  pulses  for  sample-and-hold  circuits  81  and  82  are  derived  by 
a  timing  control  circuit  93  from  horizontal  sync  pulses  so  that  sample-and-hold  81  is  timed  to  sample  a 
phase  difference  between  a  first  line  index  signal  developed  at  the  beginning  of  each  line  scan  from  the 

10  line-start  index  band  41  and  the  corresponding  reference  line  index  signal  read  from  memory  91  and 
sample-and-hold  82  is  timed  to  sample  a  phase  difference  between  a  subsequent  line  index  signal 
generated  by  the  line-end  index  band  48  and  the  corresponding  line  index  signal  subsequently  read  from 
the  memory. 

A  differential  amplifier  83  compares  the  phase  difference  values  stored  in  sample-and-holds  81  and  82 
15  with  each  other  to  detect  a  difference  therebetween.  This  difference  indicates  a  frequency  variation  of  the 

modulated  carrier  as  it  experiences  during  a  line  scan,  this  being  applied  to  variable  frequency  oscillator  85 
via  switch  84.  Variable  phase  shifter  86  provides  variable  phase  shift  to  the  output  of  oscillator  85  in 
response  to  the  phase-difference  output  from  sample-and-hold  81.  Address  generator  87  is  responsive  to 
the  output  of  variable  phase  shifter  86  for  addressing  field  memory  91  at  a  variable  rate  which  is  controlled 

20  with  the  frequency  variation  detected  by  differential  amplifier  83  and  is  phase-controlled  with  the  phase 
difference  stored  in  sample-and-hold  81.  The  signal  from  band-pass  filter  14  is  therefore  matched  in 
frequency  and  phase  with  the  signal  read  out  of  memory  91  even  if  the  former  lacks  carrier  information. 

The  embodiment  of  Fig.  8  can  be  modified  in  various  ways  in  like  manner  that  the  Fig.  1  embodiment  is 
modified.  In  Fig.  9,  the  output  of  variable  phase  shifter  86  is  coupled  to  frequency  converters  95  and  96  for 

25  converting  the  frequencies  of  the  line  index  signals  and  reference  carrier  to  lower  frequency  values  and 
reconverting  them  to  original  frequency  values  as  these  signals  are  read  out  of  memory  91  which  is 
addressed  at  a  constant  rate  during  both  write  and  read  modes  by  oscillator  97. 

In  Fig,  10,  the  outputs  of  differential  amplifier  83  and  sample-and-hold  81  are  supplied  to  deflection 
circuit  55  of  a  circuit  configuration  identical  to  that  shown  in  Fig.  6  and  the  field  memory  91  is  controlled  at  a 

30  constant  rate  during  both  write  and  read  modes.  Deflection  circuit  55  operates  in  a  manner  identical  to  that 
described  with  reference  to  Fig.  6. 

In  Fig.  1  1  ,  the  output  of  differential  amplifier  83  is  applied  to  variable  frequency  oscillator  98,  the  output 
of  which  is  phase-controlled  by  variable  phase  shifter  99  with  the  output  of  sample-and-hold  81  and  applied 
to  CCD  variable  delay  line  100  connected  in  the  circuit  between  band-pass  filter  14  and  synchronous 

35  detectors  16,  17.  Field  memory  91  is  controlled  at  constant  rate  during  both  write  and  read  modes.  As  in  the 
Fig,  7  embodiment,  variable  delay  line  100  introduces  a  delay  time  to  the  modulated  carrier  in  accordance 
with  the  frequency  variation  detected  by  differential  amplifier  83. 

In  the  embodiments  of  Figs.  1,  4,  7,  8  and  9,  frequency  variations  are  compensated  for  by  closed  loop 
feedback  operation.  However,  due  to  its  inherent  slow  response,  the  closed  loop  operation  cannot  follow 

40  the  rapidly  changing  frequency  variations  which  might  occur  during  a  line  scan  period.  This  problem  is 
solved  by  controlling  the  timing  of  the  modulated  carrier  simultaneously  with  the  frequency  and  phase 
control  of  the  reference  carrier. 

Fig.  12  is  an  illustration  of  a  third  embodiment  of  the  present  invention  which  is  intended  to  overcome 
the  slow-response  problem.  In  Fig.  12,  the  color  filter  4  is  provided  with  the  field  index  band  40  and  line 

45  index  bands  41  and  48.  Phase  comparator  110  and  frequency  comparator  111  provides  phase  and 
frequency  difference  information  to  sample-and-holds  112,  113  and  114  which  are  controlled  by  a  timing 
control  circuit  115  so  that  the  phase  differences  at  the  beginning  and  end  of  each  line  scan  are  stored  in 
sample-and-holds  112  and  113  respectively  and  the  frequency  difference  at  the  beginning  of  each  field  is 
stored  in  sample-and-hold  114.  The  outputs  of  sample-and-holds  112  and  113  are  fed  to  a  variable- 

50  amplitude  ramp  generator  116  to  cause  it  to  generate  a  variable-amplitude  ramp  voltage  having  the  line 
frequency.  Sample-and-hold  114  controls  the  frequency  of  oscillator  118  through  switch  117.  Variable 
phase  shifter  1  19  is  controlled  by  a  voltage  developed  in  sample-and-hold  1  12  to  phase-control  the  output 
of  oscillator  118  and  applies  it  to  frequency  converters  124  and  128.  After  passing  through  switch  121,  the 
frequencies  of  line  index  signals  and  reference  carrier  from  band-pass  filter  14  are  converted  to  lower- 

55  frequency  values  by  frequency  converter  124  and  stored  through  A/D  converter  125  into  field  memory  126. 
Reference  voltage  from  DC  source  120  drives  the  oscillator  118  at  a  predetermined  rate  to  supply  a 
constant-frequency  local-oscillator  carrier  via  phase  shifter  119  to  frequency  converter  124.  Address 
generator  129  and  oscillator  130  provide  constant-rate  write  and  read  operations.  Frequency  converter  128 
reconverts  the  output  of  D/A  converter  127  to  original  frequency  values  in  accordance  with  the  output  of 

60  variable  phase  shifter  119.  The  output  of  frequency  converter  128  is  applied  to  comparators  110  and  111  to 
permit  the  detection  of  the  phase  and  frequency  differences. 

The  output  of  band-pass  filter  122  is  also  connected  through  a  one-line  delay  line  122  to  a  voltage- 
controlled  variable  delay  line  123.  Delay  line  123  has  a  phase  control  terminal  connected  to  the  output  of 
sample-and-hold  112  and  a  frequency  control  terminal  connected  to  the  output  of  ramp  generator  116. 

65  As  shown  in  Fig.  13,  the  ramp  generator  116  comprises  transistors  200  and  201  connected  in  a 
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differential  amplifier  configuration.  A  horizontal  ramp  voltage  is  applied  from  the  deflection  circuit  10  to  the 
bases  of  transistors  202,  203,  204  and  205  which  are  connected  in  a  variable-gain,  balanced  amplifier 
configuration  to  the  transistors  200  and  201.  The  amplitude  of  the  horizontal  ramp  waveform  is  controlled 
by  frequency  variation  represented  by  a  voltage  difference  between  the  outputs  of  sample-and-holds  1  1  2 

5  and  113  which  is  detected  by  transistors  200  and  201.  The  variable  amplitude  ramp  voltage  is  taken  from 
the  collector  of  transistor  203  to  the  frequency  control  terminal  of  variable  delay  line  123,  so  that  the 
modulated  carrier  is  linearly  increasingly  delayed  to  the  extent  determined  by  the  maximum  amplitude  of 
the  applied  horizontal  ramp  voltage.  Sample-and-hold  112  determines  the  start  timing  of  the  linear  delay. 

The  frequency  and  phase  of  the  modulated  carrier  are  thus  controlled  by  phase  comparator  110  and 
w  frequency  comparator  111  simultaneously  with  the  frequency  and  phase  control  operation  performed  on 

the  reference  carrier.  The  delay  which  is  inherently  introduced  to  the  reference  carrie'r  by  the  feedback  loop 
is  compensated  for  by  the  introduction  of  delay  to  the  modulated  carrier. 

The  embodiment  of  Fig.  12  can  be  simplified  as  shown  in  Fig.  14  in  which  the  color  filter  4  is  provided 
with  only  vertically  extending  index  bands  41  and  48.  Instead  of  the  frequency  comparator  1  1  1  and  sample- 

rs  and-hold  114  of  Fig.  12,  a  differential  amplifier  130  is  provided  to  detect  the  difference  between  the  phase- 
difference  values  stored  in  sample-and-holds  112  and  113  in  order  to  control  the  variable  frequency 
oscillator  118. 

It  is  noted  in  the  previous  embodiments  that  the  light  incident  on  the  line  index  bands  41  and  48  tends 
to  diffuse  as  it  passes  through  the  faceplate  5  of  pickup  tube  and  stray  out  of  the  intended  path  into  the 

20  image  incident  area  42  with  the  result  that  the  incident  optical  image  is  blurred  at  the  opposite  vertical 
edges  of  a  viewing  screen.  To  avoid  this  disadvantage,  it  is  preferred  to  increase  the  scanning  speed  of  the 
electron  beam  as  it  traverses  portions  of  the  target  6  which  correspond  to  the  boundaries  between  the  line 
index  bands  41,  48  and  the  image  incident  area  42. 

Fig.  15  illustrates  a  block  diagram  of  an  embodiment  useful  for  causing  the  electron  beam  to  skip  such 
25  boundary  areas.  A  bipolar  pulse  generator  300  generates  a  pair  of  positiveand  negative-going  narrow 

pulses  302,  Fig.  16,  so  that  the  positive-going  pulse  occurs  immediately  preceding  the  falling  edge  of  a 
horizonal  ramp  voltage  303  generated  by  the  horizontal  sweep  generator  60H,  Fig.  6,  and  the  negative- 
going  pulse  occurs  immediately  following  that  falling  edge.  Each  of  the  bipolar  pulses  has  a  duration 
corresponding  to  the  time  the  beam  takes  to  move  across  each  line  index  band.  The  bipolar  pulses  are 

30  combined  in  a  summing  circuit  301  with  the  horizonal  ramp  voltage  303  to  produce  a  combined  waveform 
304  having  a  sharply  falling  peak  that  corresponds  to  the  boundary  between  the  line  index  band  41  and 
image  incident  area  42  and  a  sharply  rising  edge  that  corresponds  to  the  boundary  between  the  line  index 
band  48  and  the  area  42.  The  falling  and  rising  peaks  cause  the  electron  beam  to  skip  these  boundaries  at 
higher  speed  that  it  scans  across  the  image  incident  area. 

35 
Claims 

1.  Color  imaging  apparatus  in  which  an  optical  color  image  is  focused  on  a  photoelectrical  conversion 
target  (6)  of  a  color  image  pickup  tube  (1)  through  a  color  stripe  filter  (4)  having  a  plurality  of  successively 

40  arranged  recurrent  groups  of  different  color  stripes,  wherein  said  focused  optical  image  is  converted  to  an 
electrostatic  image  and  scanned  line-by-line  by  an  electron  beam  to  produce  a  color-multiplexed  video 
signal,  wherein  the  appartus  includes  first  index  stripes  (40)  provided  adjacent  to  an  edge  of  a  raster  area 
and  on  said  target  and  scanned  by  said  beam  at  the  beginning  of  a  field  for  generating  a  first  index  signal,  a 
read/write  control  circuit  (27—29;  85—87,  97;  118,  119,  129,  130)  for  writing  the  index  signal  into  a  memory 

45  (22;  91  ;  126)  and  repeatedly  reading  it  out  of  said  memory  at  periodic  intervals,  and  a  demodulating  circuit 
(16—18)  responsive  to  the  output  of  the  target  (6)  and  the  output  of  said  memory  to  derive  color  signals, 
characterized  in  that: 

second  index  stripes  (41)  are  located  adjacent  to  an  edge  of  the  raster  area  to  be  scanned  at  the 
beginning  or  end  of  scanning  lines  to  produce  a  second  index  signal; 

so  prior  to  normal  image  pickup  operation  of  the  apparatus,  the  target  (6)  is  uniformly  illuminated  by  light 
of  a  predetermined  color  through  the  color  filter  and  scanned  along  with  the  first  and  second  index  stripes 
(40,  41  )  to  produce  from  the  target  (6)  an  output  signal  having  the  interval  of  a  field  and  to  produce  from  the 
index  stripes  (40,  41)  said  first  and  second  index  signals,  and  the  read/write  control  circuit  (27—29;  85—87, 
97;  118,  119,  129,  130)  stores  said  output  signal  and  said  first  and  second  index  signals  into  said  memory, 

55  during  the  normal  image  pickup  operation,  the  read/write  control  circuit  repeatedly  reads  signals  out  of 
said  memory  at  intervals  of  the  field  to  produce  a  reference  video  signal  and  first  and  second  reference 
index  signals,  and 

a  frequency  and  phase  control  circuit  (23—28,  31,  50,  51;  55;  70;  80—86,  93;  98—100)  is  provided  to 
derive  frequency  and  phase  control  signals  from  the  first  and  second  reference  index  signals  from  the 

60  memory  (22;  91;  126)  and  the  first  and  second  index  signals  from  the  first  and  second  index  stripes  (40,  41) 
and  controls  the  frequency  and  phase  relationships  between  the  output  of  the  target  (6)  and  the  output  of 
the  memory  in  accordance,  with  the  frequency  and  phase  control  signals. 

2.  Color  imaging  apparatus  as  claimed  in  claim  1,  characterized  in  that  said  frequency  ard  phase  control 
circuit  comprises: 

65  a  frequency  comparator  (23)  for  generating  a  frequency  difference  signal  by  comparison  between  the 
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output  of  said  target  (6)  and  the  output  of  said  memory  (22;  91  ;  126); 
sample-and-hold  means  (25,  31)  for  storing  said  frequency  difference  signal  as  said  frequency  control 

signal  in  reponse  to  a  vertical  timing  signal  from  a  timing  circuit  (31);  and 
means  (27;  50,  51;  85,95,96;  55;  70;  100)  for  controlling  the  frequency  relationship  between  the  color- 

5  multiplexed  video  signal  from  said  target  and  the  video  signal  from  said  memory  in  response  to  said 
frequency  difference  signal. 

3.  Color  imaging  apparatus  as  claimed  in  claim  1  or  2,  characterized  in  that  said  frequency  and  phase 
control  circuit  comprises: 

a  phase  comparator  (24)  for  generating  a  phase  difference  signal  by  comparison  between  the  output  of 
w  said  target  and  the  output  of  said  memory; 

sample-and-hold  means  (26,  31  )  for  storing  said  phase  difference  signal  as  said  phase  control  signal  in 
response  to  a  horizontal  timing  signal  from  said  timing  circuit  (31);  and 

means  (28;  86,  95,  96;  55;  70;  100)  for  controlling  the  phase  relationship  between  the  output  of  said 
target  and  the  output  of  said  memory. 

15  4.  Color  imaging  apparatus  as  claimed  in  claim  1,  2  or  3,  characterized  in  that  said  read/write  control 
circuit  comprises  an  oscillator  (27,  28)  for  generating  clock  pulses  variable  in  frequency  and  phase  in 
response  to  said  frequency  and  phase  control  signals  and  for  addressing  said  memory  at  the  timing  of  the 
generated  clock  pulses  during  said  normal  operation. 

5.  Color  imaging  apparatus  as  claimed  in  claim  1,  2  or  3,  characterized  in  that  said  frequency  and  phase 
20  control  circuit  comprises: 

first  frequency  converter  means  (27,  28,  50)  for  converting  the  frequencies  of  said  first  and  second 
index  signals  from  said  first  and  second  index  stripes  (40,  41)  and  the  frequency  of  said  nonmodulated 
video  signal  from  said  target  (6),  prior  to  said  normal  operation,  to  lower  frequency  values;  and 

second  frequency  converter  means  (27,  28,  51)  for  reconverting  the  frequencies  of  the  signal  read  out 
25  of  said  memory  to  original  frequency  values  in  response  to  said  frequency  and  phase  control  signals. 

6.  Color  imaging  apparatus  as  claimed  in  claim  1  ,  2  or  3,  characterized  in  that  said  frequency  and  phase 
control  circuit  comprises  means  (55)  for  controlling  the  scanning  speed  and  a  reference  position  of  said 
electron  beam  in  response  to  said  frequency  and  phase  control  signals. 

7.  Color  imaging  apparatus  as  claimed  in  claim  1,  characterized  in  that  said  second  index  stripes  (41) 
30  are  located  at  the  beginning  of  scanning  lines  to  produce  said  second  index  signal  at  the  beginning  of  each 

scanning  line,  in  that  third  index  stripes  (48)  are  provided  at  the  end  of  the  scanning  lines  to  produce  a  third 
index  signal  at  the  end  of  each  scanning  line,  and  in  that  said  frequency  and  phase  control  circuit 
comprises: 

a  phase  comparator  (80)  for  generating  a  phase  difference  signal  by  comparison  between  the  output  of 
35  said  target  and  the  output  of  said  memory; 

first  sample-and-hold  means  (81;  112)  for  storing  said  phase  difference  signal  in  response  to  a  first 
horizontal  timing  signal  from  a  timing  circuit  (93); 

second  sample-and-hold  means  (82;  113)  for  storing  said  phase  difference  signal  in  response  to  a 
second  horizontal  timing  signal  from  said  timing  circuit  (93); 

40  differential  amplifier  means  (83;  130)  for  generating  a  frequency  difference  signal  as  said  frequency 
control  signal  by  comparison  between  the  signals  stored  in  said  first  and  second  sample-and-hold  means; 

means  (85,  86;  95,  96;  55;  98-100;  118,  119,  124,  128)  for  controlling  the  frequency  and  phase 
relationships  between  the  color-multiplexed  video  signal  from  said  target  and  the  video  signal  from  said 
memory  in  response  to  one  of  the  outputs  of  said  first  and  second  sample-and-hold  means  and  the  output 

45  of  said  differential  amplifier  means. 
8.  Color  imaging  apparatus  as  claimed  in  claim  7,  characterized  in  that  said  frequency  and  phase 

control  circuit  further  comprises: 
means  (116,  Figs.  12,  14)  for  generating  a  variable  amplitude  ramp  voltage  in  synchronism  with  each 

scanning  line,  the  amplitude  of  the  ramp  voltage  being  variable  in  response  to  the  outputs  of  said  first  and 
50  second  sample-and-hold  means  (112,  113); 

variable  delay  means  (123)  for  delaying  the  output  of  said  target  in  accordance  with  the  instantaneous 
amplitudes  of  said  variable  amplitude  ramp  voltage  and  in  accordance  with  the  output  of  one  of  said  first 
and  second  sample-and-hold  means  (112,  113). 

9.  Color  imaging  apparatus  as  claimed  in  claim  8,  further  characterized  by  a  delay  line  (122)  for 
55  delaying  the  output  of  said  target  for  a  duration  of  a  scanning  line  before  the  output  of  the  target  is  applied 

to  said  variable  delay  means  (123). 
10.  Color  imaging  apparatus  as  claimed  in  claim  7,  8  or  9,  further  characterized  by  a  pulse  generator 

(300,  Fig.  15)  for  supplying  a  pulse  to  horizontal  deflection  yoke  (3)  to  accelerate  said  electron  beam  as  it 
crosses  the  boundary  between  said  color  filter  (4)  and  said  second  index  stripes  (41  )  or  between  said  color 

60  filter  (4)  and  said  third  index  stripes  (48). 
11.  Color  imaging  apparatus  as  claimed  in  anyone  of  claims  1  to  5  or  7  to  10,  characterized  in  that  said 

frequency  and  phase  control  circuit  comprises  variable  delay  means  (70)  for  delaying  the  output  of  said 
target  in  response  to  said  frequency  and  phase  control  signals. 

12.  Color  imaging  apparatus  as  claimed  in  anyone  of  the  preceding  claims,  characterized  in  that  said 
65  frequency  and  phase  control  circuit  forms  a  closed  loop. 
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13.  Color  imaging  apparatus  as  claimed  in  anyone  of  the  preceding  claims,  further  characterized  by  a 
first  optical  guide  (43)  for  guiding  light  rays  from  an  external  source  to  said  first  index  stripes  (40)  and  a 
second  optical  guide  (44)  for  guiding  light  rays  from  the  external  source  to  said  second  index  stripes  (41). 

5  Patentanspriiche 

1  Farbbildaufnahmegerat,  in  dem  ein  optisches  Farbbild  durch  einen  Streifen-Farbfilter  (4)  hindurch, 
das  eine  Vielzahl  aufeinanderfolgend  angeordneter  wiederkehrender  Gruppen  verschiedenfarbiger 
Streifen  hat,  auf  einer  photoelektrischen  Wandler-Fangelektrode  (6)  einer  Farbbildaufnahmerohre  (1) 

10  fokussiert  wird,  in  der  das  fokussierte  optische  Bild  in  ein  elektrostatisches  Bild  umgesetzt  wird  und  mittels 
eines  Elektronenstrahls  zeilenweise  abgetastet  wird,  urn  ein  Farbmultiplex-Videosigrial  zu  erzeugen,  wobei 
das  Gerat  erste  Indexstreifen  (40),  die  angrenzend  an  einen  Rand  einer  Rasterflache  und  an  der 
Fangelektrode  angebracht  sind  und  zum  Erzeugen  eines  ersten  Indexsignals  zu  Beginn  eines  Halbbilds 
mittels  des  Strahls  abgetastet  werden,  eine  Schreib/Lese-Steuerschaltung  (27  bis  29;  85  bis  87,  97;  118, 

15  119,  129,  130)  zum  Einschreiben  des  Indexsignals  in  einen  Speicher  (22;  91;  126)  und  zum  wiederholten 
Auslesen  des  Signals  aus  dem  Speicher  in  periodischen  Zeitabstanden  und  eine  Demodulationsschaltung 
(16  bis  18)  enthalt,  die  auf  das  Ausgangssignal  der  Fangelektrode  (6)  und  das  Ausgangssignal  des 
Speichers  durch  das  Ableiten  von  Farbsignalen  anspricht,  dadurch  gekennzeichnet, 

dalS  zum  Erzeugen  eines  zweiten  Indexsignals  zweite  Indexstreifen  (41  )  angrenzend  an  einen  zu  Beginn 
20  oder  am  Ende  der  Abtastzeilen  abzutastenden  Rand  der  Rasterflache  angeordnet  sind, 

dalS  vor  einem  normalen  Bildaufnahmevorgang  des  Gerats  die  Fangelektrode  (6)  mit  Licht  einer 
vorbestimmten  Farbe  durch. 

das  Farbfilter  hindurch  gleichformig  beleuchtet  und  zusammen  mit  den  ersten  und  zweiten 
Indexstreifen  (40,  41)  abgetastet  wird,  urn  aus  der  Fangelektrode  (6)  ein  Ausgangssignal  mit  dem  Intervall 

25  eines  Halbbildes  und  aus  den  Indexstreifen  (40,  41)  das  erste  und  zweite  Indexsignal  hervorzubringen,  und 
die  Schreib/Lese-Steuerschaltung  (27  bis  29;  85  bis  87,  97;  118,  119,  129,  130)  das  Ausgangssignal  und  das 
erste  und  zweite  Indexsignal  in  den  Speicher  einspeichert, 

dalS  wahrend  des  normalen  Bildaufnahmevorganges  die  Schreib/Lese-Steuerschaltung  wiederholt  die 
Signale  aus  dem  Speicher  in  Halbbildintervallen  ausliest,  urn  ein  Bezugsvideosignal  und  ein  erstes  und 

30  zweites  Bezugsindexsignal  zu  erzeugen,  und 
dalS  eine  Frequenz-  und  Phasensteuerschaltung  (23  bis  28,  31,  50,  51;  55;  70;  80  bis  86,  93;  98  bis  100) 

zum  Ableiten  von  Frequenz-  und  Phasensteuersignalen  aus  dem  ersten  und  zweiten  Bezugsindexsignal  aus 
dem  Speicher  (22;  91;  126)  und  aus  dem  ersten  und  zweiten  Indexsignal  aus  den  ersten  und  zweiten 
Indexstreifen  (40,  41)  vorgesehen  ist,  die  die  Frequenz-  und  Phasenbeziehungen  zwischen  dem 

35  Ausgangssignal  der  Fangelektrode  (6)  und  dem  Ausgangssignal  des  Speichers  entsprechend  den 
Frequenz-  und  Phasensteuersignalen  steuert. 

2.  Farbbildaufnahmegerat  nach  Anspruch  1,  dadurch  gekennzeichnet,  dafS  die  Frequenz-  und 
Phasensteuerschaltung  einen  Frequenzvergleicher  (23)  zum  Erzeugen  eines  Frequenzdifferenzsignals 
durch  Vergleich  des  Ausgangssignals  der  Fangelektrode  (6)  mit  dem  Ausgangssignal  des  Speichers  (22; 

40  91;  126), '  
eine  Abfrage/Halte-Einrichtung  (25,  31)  zum  SPeichem  des  Frequenzdifferenzsignals  als 

Frequenzsteuersignal  im  Ansprechen  auf  ein  Vertikaltaktsignal  aus  einer  Zeitgeberschaltung  (31)  und 
eine  Einrichtung  (27;  50,  51  ;  85,  95,  96;  55;  70;  100)  zum  Steuern  der  Frequenzbeziehung  zwischen  dem 

Farbmultiplex-Videosignal  aus  der  Fangelektrode  und  dem  Videosignal  aus  dem  Speicher  entsprechend 
45  dem  Frequenzdifferenzsignal  aufweist. 

3.  Farbbildaufnahmegerat  nach  Anspruch  1  oder  2,  dadurch  gekennzeichnet,  dalS  die  Frequenz-  und 
Phasensteuerschaltung  . . . .  einen  Phasenvergleicher  (24)  zum  Erzeugen  eines  Phasendifferenzsignals  durch  Vergleich  des 
Ausgangssignais  der  Fangelektrode  mit  dem  Ausgangssignal  des  Speichers, 

so  eine  Abfrage/Halte-Einrichtung  (26,  31)  zum  Speichern  des  Phasendifferenzsignals  als 
Phasensteuersignal  im  Ansprechen  auf  ein  Horizontaltaktsignal  aus  der  Zeitgeberschaltung  (31)  und 

eine  Einrichtung  (28;  86,  95,  96;  55;  70;  100)  zum  Steuern  der  Phasenbeziehung  zwischen  dem 
Ausgangssignal  der  Fangelektrode  und  dem  Ausgangssignal  des  Speichers  aufweist. 

4.  Farbbildaufnahmegerat  nach  Anspruch  1,  2  oder  3,  dadurch  gekennzeichnet,  dalS  die  Schreib/Lese- 
55  Steuerschaltung  einen  Oszillator  (27,  28)  zum  Erzeugen  von  Taktimpulsen,  die  hinsichtlich  der  Frequenz 

und  der  Phase  entsprechend  den  Frequenz-  und  Phasensteuersignalen  veranderbar  sind  und  zum 
Adressieren  des  Speichers  unter  Zeitsteuerung  durch  die  erzeugten  Taktimpulse  wahrend  des  normalen 
Bildaufnahmevorganges  aufweist. 

5.  Farbbildaufnahmegerat  nach  Anspruch  1,  2  oder  3,  dadurch  gekennzeichnet,  dalS  die  Frequenz-  und 
60  Phasensteuerschaitung 

eine  erste  Frequenzumsetzereinrichtung  (27,  28,  50)  zum  Umsetzen  der  Frequenzen  der  ersten  und 
zweiten  Indexsignale  aus  dem  ersten  und  zweiten  Indexstreifen  (40,  41)  und  der  Frequenz  des 
unmodulierten  Videosignals  aus  der  Fangelektrode  (6)  vor  dem  normalen  Bildaufnahmevorgang  auf 
niedrigere  Frequenzwerte  und 

65  eine  zweite  Frequenzumsetzereinrichtung  (27,  28,  51  )  zum  Rtickumsetzen  der  Frequenzen  des  aus  dem 
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Speicher  ausgelesenen  Signals  auf  die  urspriinglichen  Frequenzwerte  entsprechend  den  Frequenz-  und 
Phasensteuersignalen  aufweist. 

6.  Farbbildaufnahmegerat  nach  Anspruch  1,  2  oder  3,  dadurch  gekennzeichnet,  da(5  die  Frequenz-  und 
Phasensteuerschaltung  eine  Einrichtung  (55)  zum  Steuern  der  Abtastgeschwindigkeit  und  einer 

5  Bezugslage  des  Elektronenstrahls  entsprechend  den  Frequenz-  und  Phasensteuersignalen  aufweist. 
7.  Farbbildaufnahmegerat  nach  Anspruch  1,  dadurch  gekennzeichnet,  dafc  die  zweiten  Indexstreifen 

(41)  am  Anfang  der  Abtastzeilen  angeordnet  sind,  urn  das  zweite  Indexsignal  zu  Beginn  einer  jeden 
Abtastzeile  zu  erzeugen,  dafS  dritte  Indexstreifen  (48)  an  dem  Ende  der  Abtastzeilen  vorgesehen  sind,  urn 
ein  drittes  Indexsignal  am  Ende  einer  jeden  Abtastzeile  zu  erzeugen,  und  da(5  die  Frequenz-  und 

10  Phasensteuerschaltung, 
einen  Phasenvergleicher  (80)  zum  Erzeugen  eines  Phasendifferenzsignals  durch  Vergleich  des 

Ausgangssignals  der  Fangelektrode  mit  dem  Ausgangssignal  des  Speichers, 
eine  erste  Abfrage/Halte-Einrichtung  (81;  112)  zum  Speichern  des  Phasendifferenzsignals  im 

lAnsprechen  auf  ein  erstes  Horizontaltaktsignal  aus  einer  Zeitgeberschaltung  (93), 
15  eine  zweite  Abfrage/Halte-Einrichtung  (82;  113)  zum  Speichern  des  Phasendifferenzsignals  im 

Ansprechen  auf  ein  zweites  Horizontaltaktsignal  aus  der  Zeitgeberschaltung  (93), 
eine  Differenzverstarkereinrichtung  (83;  130)  zum  Erzeugen  eines  Frequenzdifferenzsignals  als 

Frequenzsteuersignal  durch  Vergleich  zwischen  den  in  der  ersten  und  der  zweiten  Abfrage/Halte- 
Einrichtung  gespeicherten  Signalen  und 

20  eine  Einrichtung  (85,  86;  95,  96;  55;  98  bis  100;  118,  119,  124,  128)  zum  Steuern  der  Frequenz-  und 
Phasenbeziehungen  zwischen  dem  Farbmultiplex-Videosignal  aus  der  Fangelektrode  und  dem  Videosignal 
aus  dem  Speicher  gema'15  einem  der  Ausgangssignale  der  ersten  und  zweiten  Abfrage/Halte-Einrichtung 
und  dem  Ausgangssignal  der  Differenzverstarkereinrichtung  aufweist. 

8.  Farbbildaufnahmegerat  nach  Anspruch  7,  dadurch  gekennzeichnet,  dalS  die  Frequenz-  und 
25  Phasensteuerschaltung  ferner 

eine  Einrichtung  (116,  Fig.  12,  14)  zum  Erzeugen  einer  Sagezahnspannung  veranderbarer  Amplitude 
unter  Synchronisierung  mit  jeder  Abtastzeile,  wobei  die  Amplitude  der  Sagezahnspannung  entsprechend 
den  Ausgangssignalen  der  ersten  und  zweiten  Abfrage/Halte-Einrichtung  (112,  113)  veranderbar  ist,  und 

eine  veranderbare  Verzogerungseinrichtung  (123)  zum  Verzogern  des  Ausgangssignals  der 
30  Fangelektrode  entsprechend  den  momentanen  Amplituden  der  Sagezahnspannung  veranderbarer 

Amplitude  und  entsprechend  dem  Ausgangssignal  der  ersten  oder  der  zweiten  Abfrage/Halte-Einrichtung 
(112,  113)  aufweist. 

9.  Farbbildaufnahmegerat  nach  Anspruch  8,  ferner  gekennzeichnet  durch  eine  Verzogerungsleitung 
(122)  zum  Verzogern  des  Ausgangssignals  der  Fangelektrode  fur  die  Dauer  einer  Abtastzeile  vor  dem 

35  Anlegen  des  Ausgangssignals  der  Fangelektrode  an  die  veranderbare  Verzogerungseinrichtung  (123). 
10.  Farbbildaufnahmegerat  nach  Anspruch  7,  8  oder  9,  ferner  gekennzeichnet  durch  einen 

Impulsgenerator  (300,  Fig.  15)  zum  Zufiihren  eines  Impulses  zu  einem  Horizontalablenkjoch  (3),  urn  den 
Elektronenstrahl  zu  beschleunigen,  wenn  er  die  Grenze  zwischen  dem  Farbfilter  (4)  und  den  zweiten 
Indexstreifen  (41)  oder  zwischen  dem  Farbfilter  (4)  und  den  dritten  Indexstreifen  (48)  uberquert. 

40  11.  Farbbildaufnahmegerat  nach  irgendeinem  der  Anspriiche  1  bis  5  oder  7  bis  10,  dadurch 
gekennzeichnet,  daS  die  Frequenz-  und  Phasensteuerschaltung  eine  veranderbare 
Verzogerungseinrichtung  (70)  zum  Verzogern  des  Ausgangssignals  der  Fangelektrode  entsprechend  den 
Frequenz-  und  Phasensteuersignalen  aufweist. 

12.  Farbbildaufnahmegerat  nach  irgendeinem  der  vorangehenden  Anspriiche,  dadurch 
45  gekennzeichnet,  da(5  die  Frequenz-  und  Phasensteuerschaltung  einen  geschlossenen  Regelkreis  bildet. 

13.  Farbbildaufnahmegerat  nach  irgendeinem  der  vorangehenden  AnsprCiche,  ferner  gekennzeichnet 
durch  einen  ersten  Lichtleiter  (43)  zum  Fuhren  von  Lichtstrahlen  von  einer  externen  Quelle  zu  den  ersten 
Indexstreifen  (40)  und  einen  zweiten  Lichtleiter  (44)  zum  Fuhren  von  Lichtstrahlen  von  der  externen  Quelle 
zu  den  zweiten  Indexstreifen  (41). 

50 

Revendications 

1.  Appareil  pour  production  d'images  en  couleur,  dans  lequel  une  image  optique  en  couleur  est 
ss  focalisee  sur  une  cible  (6)  de  conversion  photo-electrique  d'un  tube  (1)  analyseur  d'images  en  couleur  via 

un  filtre  (4)  a  bandes  de  couleur  ayant  une  pluralite  de  groupes  repetitifs  de  bandes  de  couleurs  differentes, 
dans  lequel  ladite  image  optique  focalisee  est  convertie  en  image  electrostatique  et  est  balayee  ligne  par 
ligne  par  un  faisceau  d'electrons  pour  produire  un  signal  video  a  multiplexage  de  couleurs,  dans  lequei 
I'appareil  comporte  des  premieres  bandes  de  repere  (40)  presentes  de  maniere  contigue  a  un  bord  d'une 

so  zone  de  trame  et  sur  ladite  cible  et  balayees  par  ledit  faisceau  au  debut  d'un  champ  d'exploration  pour 
produire  un  premier  signal  de  repere,  un  circuit  de  commande  de  lecture-ecriture  (27  —  29;  85—87,  97;  118, 
119,  129,  130)  pour  introduire  le  signal  de  repere  dans  une  memoire  (22;  91;  126)  et  extraire  celui-ci  de 
maniere  repetee  de  iadite  memoire  a  intervalles  periodiques,  et  un  circuit  de  demodulation  (16  —  18) 
reagissant  au  signal  de  sortie  de  la  cible  (6)  et  au  signal  de  sortie  de  ladite  memoire  pour  obtenir  des 

65  signaux  de  couleurs,  caracterise  en  ce  que: 

10 
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des  secondes  bandes  de  repere  (41)  sont  dans  une  position  contigue  a  un  bord  de  la  zone  de  trame  a 
balayer  au  debut  ou  a  la  fin  de  lignes  de  balayage  pour  produire  un  second  signal  de  repere; 

avant  I'operation  normale  d'analyse  d'image  de  I'appareil,  la  cible  (6)  est  eclairee  de  maniere  uniforme 
par  une  lumiere  de  couleur  predetermined  via  le  filtre  colore  est  est  balayee  de  meme  que  les  premieres  et 

5  secondes  bandes  de  repere  (40,  41  )  pour  produire  a  partir  de  la  cible  (6)  un  signal  de  sortie  ayant  I'intervalle 
d'un  champ  d'exploration  et  pour  produire  a  partir  des  bandes  de  repere  (40,  41  )  lesdits  premier  et  second 
signaux  de  repere,  et 

ie  circuit  de  commande  de  lecture-ecriture  (27—29;  85—87,  97;  118,  119,  129,  130)  stocke  dans  ladite 
memoire  ledit  signal  de  sortie  et  lesdits  premier  et  second  signaux  de  repere, 

w  pendant  I'operation  normale  d'analyse  d'image,  le  circuit  de  commande  de  lecture-ecriture  extrait  de 
maniere  repetee  des  signaux  de  ladite  memoire  aux  intervalles  du  champ  pour  produire  un  signal  video  de 
reference  et  des  premier  et  second  signaux  de  repere  de  reference,  et 

un  circuit  (23—28,  31,  50,  51;  55;  70;  80—86,  93;  98—100)  de  reglage  de  frequence  et  de  phase  est 
present  pour  obtenir  des  signaux  de  reglage  de  frequence  et  de  phase  a  partir  des  premier  et  second 

15  signaux  derepere  de  reference  issus  de  la  memoire,  (22;  91;  126)  et  des  premier  et  second  signaux  de 
repere  issus  des  premieres  et  secondes  bandes  de  repere  (40,  41),  et  il  commande  les  relations  de 
frequence  et  de  phase  entre  la  sortie  de  la  cible  (6)  et  la  sortie  de  la  memoire  en  fonction  des  signaux  de 
reglage  de  frequence  et  de  p h a s e . . .   ,  . . . .  

2.  Appareil  pour  production  d'images  en  couleur  selon  la  revendication  1,  caractense  en  ce  que  ledit 

20  circuit  de  reglage  de  frequence  et  de  phase  comprend: 
un  comparateur  (23)  de  frequence  pour  produire  un  signal  de  difference  de  frequence  par  comparaison 

entre  la  sortie  de  ladite  cible  (6)  et  la  sortie  de  ladite  memoire  (22;  91;  126); 
un  moyen  formant  echantillonneur-bloqueur  (25,  31)  pour  stocker  ledit  signal  de  difference  de 

frequence  en  tant  que  dit  signal  de  reglage  de  frequence  en  reponse  a  un  signal  de  synchronisation 
25  verticale  issu  d'un  circuit  de  synchronisation  (31);  et 

des  moyens  (27;  50,  51;  85,  95,  96;  55;  70;  100)  pour  commander  les  relations  de  frequence  entre  le 
signal  video  a  multiplexage  de  couleur  issu  de  ladite  cible  et  le  signal  video  issu  de  iadite  memoire  en 
reponse  audit  signal  de  difference  de  frequence. 

3.  Appareil  pour  production  d'images  en  couleur  selon  la  revendication  1  ou  2,  caracterise  en  ce  que 
30  ledit  circuit  de  reglage  de  frequence  et  de  phase  comprend: 

un  comparateur  (24)  de  phase  pour  produire  un  signal  de  difference  de  phase  par  comparaison  entre  la 
sortie  de  ladite  cible  et  la  sortie  de  ladite  memoire; 

•  un  moyen  formant  echantillonneur-bloqueur  (26,  31)  pour  stocker  ledit  signal  de  difference  de  phase 
en  reponse  a  un  signal  de  synchronisation  horizontale  issu  dudit  circuit  de  synchronisation  (31);  et 

35  des  moyens  (28;  86,  95,  96;  55;  70;  100)  pour  commander  les  relations  de  phase  entre  la  sortie  de  ladite 
cible  et  la  sortie  de  ladite  memoire. 

4.  Appareil  pour  production  d'images  en  couleur  selon  la  revendication  1,  2  ou  3,  caracterise  en  ce  que 
ledit  circuit  de  commande  de  lecture-ecriture  comprend  un  oscillateur  (27,  28)  pour  produire  des 
impulsions  d'horloge  variables  en  frequence  et  en  phase  en  reponse  auxdits  signaux  de  reglage  de 

40  frequence  et  de  phase  et  acceder  a  ladite  memoire,  pendant  ladite  operation  normale,  a  la  cadence  des 
impulsions  d'horloge  produites. 

5.  Appareil  pour  production  d'images  en  couleur  selon  la  revendication  1,  2  ou  3,  caracterise  en  ce  que 
ledit  circuit  de  reglage  de  frequence  et  de  phase  comprend: 

un  premier  moyen  formant  convertisseur  de  frequence  (27,  28,  50)  pour  convertir  les  frequences 
45  desdits  premier  et  second  signaux  de  repere  issus  desdites  premieres  et  secondes  bandes  de  repere  (40, 

41  )  et  la  frequence  dudit  signal  video  non  module  issu  de  ladite  cible  (6),  avant  ladite  operation  normale,  en 
frequences  de  valeurs  plus  faibles;  et 

un  second  moyen  formant  convertisseur  de  frequence  (27,  28,  51)  pour  reconvertir  les  frequences  du 
signal  extrait  de  ladite  memoire  en  valeurs  originales  de  frequence,  en  reponse  auxdits  signaux  de  reglage 

so  de  frequence  et  de  phase. 
6.  Appareil  pour  production  d'images  en  couleur  selon  la  revendication  1,2ou  3,  caracterise  en  ce  que 

ledit  circuit  de  reglage  de  frequence  et  de  phase  comprend  un  moyen  (55)  pour  regler  la  vitesse  de 
balayage  et  une  position  de  reference  dudit  faisceau  d'electrons  en  reponse  auxdits  signaux  de  reglage  de 
frequence  et  de  phase. 

55  7.  Appareil  pour  production  d'images  en  couleur  selon  la  revendication  1,  caracterise  en  ce  que  lesdites 
secondes  bandes  de  repere  (41)  se  trouvent  au  debut  des  lignes  de  balayage  pour  produire  ledit  second 
signal  de  repere  au  debut  de  chaque  ligne  de  balayage,  en  ce  que  des  troisiemes  bandes  de  repere  (48)  sont 
presentes  a  la  fin  des  lignes  de  balayage  pour  produire  un  troisieme  signal  de  repere  a  la  fin  de  chaque 
ligne  de  balayage,  et  en  ce  que  ledit  circuit  de  reglage  de  frequence  et  de  phase  comprend: 

60  un  comparateur  (80)  de  phase  pour  produire  un  signal  de  difference  de  phase  par  comparaison  entre  la 
sortie  de  ladite  cible  et  la  sortie  de  ladite  memoire; 

un  premier  moyen  formant  echantillonneur-bloqueur  (81;  112)  pour  stocker  ledit  signal  de  difference 
de  phase  en  reponse  a  un  premier  signal  de  synchronisation  horizontale  issu  d'un  circuit  de 
synchronisation  (93); 

65  un  second  moyen  formant  echantillonneur-bloqueur  (82;  1  1  3)  pour  stocker  ledit  signal  de  difference  de 
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phase  en  reponse  a  un  second  signal  de  synchronisation  horizontal  issu  dudit  circuit  de  synchronisation 
(93); 

un  moye  formant  amplificateur  differentiel  (83;  130)  pour  produire  un  signal  de  difference  de 
frequence  en  tant  que  dit  signal  de  reglage  de  frequence  par  comparaison  entre  les  signaux  stockes  dans 

5  lesdits  premier  et  second  moyens  formant  echantillonneurs-bloqueurs; 
des  moyens  (85,  86;  95,  96;  55;  98—100;  118,  119,  124,  128)  pour  commander  les  relations  de 

frequence  et  de  phase  entre  le  signal  video  a  multiplexage  de  couleurs  issu  de  ladite  cible  et  le  signal  video 
issu  de  ladite  memoire  en  reponse  a  I'un  des  signaux  de  sortie  desdits  premier  et  second  moyens  formant 
echantillonneurs-bloqueurs  et  au  signal  de  sortie  dudit  moyen  formant  amplificateur  differentiel. 

10  8.  Appareil  pour  production  d'images  en  couleur  selon  la  revendication  7,  caracterise  en  ce  que  ledit 
circuit  de  reglage  de  frequence  et  de  phase  comprend  en  outre: 

un  moyen  (116,  figures  12,  14)  pour  produire  une  tension  de  rampe  a  amplitude  variable  en 
synchronisme  avec  chaque  ligne  de  balayage,  I'amplitude  de  la  tension  de  rampe  etant  variable  en  reponse 
aux  signaux  de  sortie  desdits  premier  et  second  moyens  formant  echantillonneurs-bloqueurs  (112,  113); 

is  un  moyen  de  retardement  variable  (123)  pour  retarder  le  signal  de  sortie  de  ladite  cible  en  fonction  des 
amplitudes  instantanees  de  ladite  tension  de  rampe  a  amplitude  variable  et  en  fonction  du  signal  de  sortie 
de  I'un  desdits  premier  et  second  moyens  formant  echantillonneurs-bloqueurs  (112,  113). 

9.  Appareil  pour  production  d'images  en  couleur  selon  la  revendication  8,  caracterise  en  outre  par  une 
ligne  a  retard  (122)  pour  retarder  le  signal  de  sortie  de  ladite  cible  pendant  la  duree  d'une  ligne  de  balayage 

20  avant  que  le  signal  de  sprtie  de  la  cible  ne  soit  applique  audit  moyen  de  retardement  variable  (123). 
10.  Appareil  pour  production  d'images  en  couleur  selon  la  revendication  7,  8  ou  9,  caracterise  en  outre 

par  un  generateur  (300,  Fig.  15)  d'impulsions  pour  fournir  une  impulsion  a  une  bobine  de  deviation 
horizontale  (3)  pour  accelerer  ledit  faisceau  d'electrons  lorsqu'il  franchit  la  limite  entre  leditfiltre  colore  (4) 
et  lesdites  secondes  bandes  de  repere  (41)  ou  entre  ledit  filtre  colore  (4)  et  lesdites  troisiemes  bandes  de 

25  repere  (48). 
1  1  .  Appareil  pour  production  d'images  en  couleur  selon  I'une  quelconque  des  revendications  1  a  5  ou  7 

a  10,  caracterise  en  ce  que  ledit  circuit  de  reglage  de  frequence  et  de  phase  comprend  un  moyen  (70)  de 
retardement  variable  (70)  pour  retarder  le  signal  de  sortie  de  ladite  cible  en  reponse  auxdits  signaux  de 
reglage  de  frequence  et  de  phase. 

30  12.  Appareil  pour  production  d'images  en  couleur  selon  I'une  quelconque  des  revendications 
precedentes,  caracterise  en  ce  que  ledit  circuit  de  reglage  de  frequence  et  de  phase  forme  une  boucle 
fermee. 

13.  Appareil  pour  production  d'images  en  couleur  selon  I'une  quelconque  des  revendications 
precedentes,  caracterise  en  outre  par  un  premier  guide  optique  (43)  pour  guider  des  rayons  lumineux 

35  depuis  une  source  exterieure  jusqu'auxdites  premieres  bandes  de  repere  (40),  et  un  second  guide  optique 
(44)  pour  guider  des  rayons  lumineux  depuis  la  source  exterieure  jusqu'auxdites  secondes  bandes  de 
repere  (41). 
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